The cross section for the 14 N (a, r) 18 F reaction has turned out to be1 drastically small, u so that Mitalas 2 > has proposed the reactions 14 N (e, v) 14 C (a, r) 18 0 in electron degenerate matter and concluded that the reaction is unimportant for igniting the helium flash in Population II red giants. Unfortunately, however, he made a great mistake (underestimation in magnitude of several orders) in caluculation of the energy generation rate of the resonant reaction. Moreover, it is considered not to be suitable that the effect of electron screening has been neglected in such dense matter.
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In this 1 note ~e shall derive more reasonable results and discuss briefly some possible effects of the reaction on the evolution of relatively low mass st11-rs.
When the density increases to the critical value 1.15 X 10 6 g em-3 , at which the electron Fermi energy is equal to the threshold of the 14 N (e, v) 14 C reaction, a considerable amount of 14 C can be produced. Subsequently the nucleus 14 C begins to capt\lre a-particle rapidly to form 18 0. The excited state (E = 6.341 MeV) of 18 0 has been found 8 > to lie at a resonance energy E, = 113 ke V above the combined mass of 14 C + 4 He. Therefore the reaction 14 C(a, r) 18 0 is considered to be resonant, although the value of Jn of the 6.341-Me V state remains to be seen.
Using the resonant reaction rate formulas,4> we ca.n easily calculate ~he energy generation rate for the 14 N (e, v) 14 C (a, r) 18 0 Table I for several values of the angular momentum l, one of which may be considered to be just fitted to J of the 6.341-Me V state. For convenience we restrict ourselves to the s-wave interaction corresponding to J =0, because the essential features are not seriously influenced even if we must adopt another value of J. It s4ould be noted that the numerical factor in Eq. (1) is greater than that of Mitalas [Eq. (10) in
Ref.
2)] by 3.5x10 6 .*'
The iso-intensity curves. of the energy generation rate are shown in Fig. 1 . In the calculation of the NCO reaction, {}1 2 is taken to be 0.1, ~ is given by the secular equilibrium abundance and XN=10-8 , which is a typical value for the helium core of Population II red giants. For the triplealpha reaction, ~>sa is given by the modified rate"' with an electron screening ·factor as well. It can be seen that at densities around 10 6 g cm-8 the intervals between these curves become very narrow. This feature is due to the fact that the abundance of 14 C depends sensitively on the density. The heavy curve indicates the boundary of the domains of dominance for a-burning.
The evolutionary track traced out by the *l The difference is thought to be due to the correction term for nonzero radius in the penetration factor. The term does not become negligible for large (A, Z) nuclei.
center of a star is also plotted. The full ·~ dots represent the track calculated by Rood 6 ' (model RG3: M=0.8M 0 , X=0.8, Z = 10-8 ). According to this model, the helium fl~tsh occurs at the last point (e8,. ::::::::10), as shown in Fig. 1 . While the NCO reaction is taken into account, the flash may be ignited somewhat earlier. It can be found from the tables of Rood that the mass of the helium core· at the flash is reduced by 0.03M 0 (1.6 x 10 6 years earlier, 0.4 mag fainter).
If we investigate the evolution of Population I red giants, XN can be increased to 10-2 after the CNO cycle. Then eNco increases by a factor of 10, while e8"' remains unchanged. The iso-intensity curves can be drawn in such a way that the curve eNco=10 is fitted to the curve ·e8a=100.
The dominant region of the NCO reaction spreads to that divided by the broken curve in Fig. 1 .
It is possible that in lower mass stars, at the center of which temperatures of the triple-alpha reaction cannot be reached, helium ignition will occur by the NCO reaction. Therefore, it is expected that the NCO reaction may reduce the limiting mass of helium white dwarfs.
